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(57) [Abstract] 

[Objective] While keeping characteristic which conventional tri 
chlorotrifluoroethane has and is superior it offersthe 
replacement cleaning solvent composition which completely 
does not produce effect to ozone layer. 

[Constitution] It is a cleaning solvent composition which consis 
ts of specific hydrofluorocarbon of carbon number 4 to 6 
whichis displayed with Rl -CH2 -R2 . 



[1**^1 ] R1 -CH2 -R2 (it4\ Rl fiCn Hm F 
2n+1-nT?fcy. 2^n^4j3<£tf0^m^6-Cfc>5o R2 f± 
Ca Hb F2a+1-b"C*y. a = 1 (Dt £ 0 ^ b £ 2 Vfo V % 
a==2(Dt#0^b^6-e*y. a = 3 (O t # O ^ b ^ 6 

i>o ) T?a**t4t FQ7)[,*uji-tfy (A) fr?>£43fc 

[*#*2] ±EtKP7^tPA-#> (A) tfC4 H2 
F8 s C4 H3 F7 . C4 H4F6 „ C4 H5 F5 v C4 

H6 F4 . C4 H7 F3 . C4 H8 F2 % C5 H2 F10. 

C5 H3 F9 „ C5 H4 C5 H5 F7 . C5 H6 F6 



[Claim(s)] 

[Claim 1] Cleaning solvent composition comprising (A) the hyd 
rofluorocarbon R1-CH2-R2 wherein Rl is CnHmF2n+l-m in 
which 2£n£4and0£m£6;R2is CaHbF2a+l-b 
in which 0 £ b £ 2 when a = 1, 0 £ b £ 6 when a = 2, 
and 0 £ b £ 6 when a = 3; with the provisos that 3 £ n + 
a£5and0£m + b£6. 



[Claim 2] The cleaning solvent composition described in Claim 
1, in which the aforesaid hydrofluorocarbon (A) is at least 1 
selection from the group consisting of C4H2F8, C4H3F7, 

C4H4F6, C4H5F5, C4H6F4, C4H7F3, C4H8F2, C5H2F10, 
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. C5 H7 F5 „ C5 H8 F4 , C6 H2 F12. C6 H3 
F1K C6 H4 F10, C6 H5 F9 . C6 H6 F8 . C6 
H7 F7 . fc<£l/C6 H8 F6 £>f¥fr bgtf^lKdX t & 

1 i (D&ftmcDmmf&mo 
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1, 2, 2, 4, 4, 4 £?;u;*-p:?£>. 
1, 4 t 4, 4 1, 1. 

3, 4, 4-^^^^;U^"P^^>. 1, 1, 1, 

4, 4-^7^ ^JU^P^ X 1, 1, 2 ( 2, 
^t7^tP^^^ 1, 1, 1, 3, 3, 4- 
;U^"P^^>, 1, 1, 1, 3, 4, 

$X 1, 1, 1, 3, 3-^>^7^U^-P^^> s 1, 1 
, 2, 4, 4-^>^^ J /U^P3?^>. 1, 1, 3, 3, 4 
-^V^^Jl^P^X 1, 1, 1, 2, 4, 4, 4-^ 
Z?$7)i,*Q-2- ( HJ ^U^P^ JlO 1, 1 

, 1, 2, 2, 4, 4, 5, 5 F S-T^^UThP^V^l/ 
. 1, 1, 1, 2, 2, 3, 3, 5, 5 ( 5 -f^^JU^P 
1, 1, 1, 4, 4, 4 -'N+^v/U^a- 2 - 
(h l )Z?)\,*a*T)\s) 1, 1, 1, 2, 3, 3, 

5, 5, 5-/1"7?>/U^"P^>^ > v 1, 1, 1, 2, 4, 

4-^+-9-7;u^a-2- (hU7^ta>fjW 

1, 1, 1, 3, 3, 5, 5, 5-^-^^7;U^P^>^> 
* 1, 1, 3, 3, 5, 5-^4-tr^;i/^P^>^>. 1, 
1, 1, 5, 5, 5 -^*-tyZ?)lj-U^y$ X 1,1,1 
, 3, 3, 4, 4, 6, 6, 6-x^l3?>IU^-P^^rit>. 1 
, 1, 1, 5, 5, 5-^+^^;U7|-P-2- (h'J7^t 
P/fJlO 1, 1, 2, 2, 5, 5, 6, 6-*- 

5^;itD^tX 1, 1, 1, 2, 2, 3, 3-^^ 
^^U^P^^X 1 , 1 , 1 , 2, 2, 5, 5, 6, 6 
, 6 -TA^M-P^P-frX fccfctfl, 1, 1, 2, 2, 
5, 5, 5-7|"^^7 J IU^-P-4- ( h'J ^;i^P^^^) 

(A) 7 0«fi%T?fc4»#ai. 4$ 



[»*«8] a»ffl(D»««***(DJ!L]BStt»J*«0. 00 



C5H3F9, C5H4F [sic], C5H5F7, C5H6F6, C5H7F5, C5H8F4, 
C6H2F12, C6H3F11, C6H4F10, C6H5F9, C6H6F8, C6H7F7, 
and C6H8F6. 



[Claim 3] The cleaning solvent composition described in Claim 
1, in which the aforesaid hydro fluorocarbon (A) is at least 1 
selection from the group consisting of 1,1, 1,2,2,4,4,4- 
octafluorobutane, 1,1,1,4,4,4-hexafluorobutane, 1,1,1,3,3,4,4- 
heptafluorobutane, 1,1,1,2,4,4,4-heptafluorobutane, 1,1,2,2,4,4,- 
hexafluorobutane, 1,1,1,3,3,4-hexafluorobutane, 1,1,1,3,4,4- 
hexafluorobutane, 1,1,1,3,3-pentafluorobutane, 1,1,2,4,4- 
pentafluorobutane, 1,1,3,3,4-pentafluorobutane, 1,1,1,2,4,4,4- 
heptafluoro-2-(trifluoromethyl)butane, 1,1,1 ,2,2,4,4,5,5,5- 
decafluoropentane, 1,1,1,2,2,3,3,5,5,5-decafluoropentane, 1,1, 

1.4.4.4- hexafluoro-2-(trifluoromethyl)butane, 1 ,1,1, 2,3,3,5, 5,5- 
nonafluoropentane, l,l,l,2,4,4-hexafluoro-2- 
(trifluoromethyl)butane, 1,1,1,3,3,5,5,5-octafluoropentane, 1,1, 

3.3.5.5- hexafluoropentane, 1,1,1,5,5,5-hexafluoropentane, 1,1, 
1,3,3,4,4,6,6,6-decafluorohexane, 1,1, 1,5,5, 5-hexafluoro-2- 
(trifluoromethyl)pentane, 1,1,2,2,5,5,6,6-octafluorohexane, 1, 

1 , 1 ,2,2,3,3-heptafluorohexane, 1,1,1 ,2,2,5,5,6,6,6- 
decafluorohexane, and l,l,l,2,2,5,5,5-octafluoro-4- 
(trifluoromethyl)pentane. 



[Claim 4] The cleaning solvent composition described in Claim 
1, that contains at least 1 surfactant. 

[Claim 5] The cleaning solvent composition described in Claim 
1 or Claim 4, that contains at least 1 organic solvent selected 
from hydrocarbons, alcohols, ethers, esters, ketones, 
hydrohalocarbons, and hydrochlorofluorocarbons. 

[Claim 6] The cleaning solvent composition described in Claim 
4, in which the surfactant is nonionic surfactant. 

[Claim 7] The cleaning solvent composition described in Claim 
1, 4, or 5, in which the aforesaid hydrofluorocarbon (A) 
comprises at least 70 weight% of the cleaning solvent 
composition. 

[Claim 8] The cleaning solvent composition described in Claim 
4 or Claim 6, in which the surfactant comprises from 0.001 
weight% to 10 weight% of the cleaning solvent composition. 
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[Claim 9] The cleaning solvent composition described in Claim 
5, in which the organic solvent comprises no more than 30 
weight% of the cleaning solvent composition. 



[oooi] 

a*fflo)»#jiijiE»iicH"r4o 
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l>fco Cfl)<fc?fc8fc»i;:tt. *a»*J£Lri, i, 2-h 
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(D^bts R1 1 3fi*ffl-efe^ 0 
[0 0 0 3] L/^U R1 i 3fij£Jf Hlcfct^T. *- % />B 

[0 0 0 4] 



[0005] j blc*;&Wli. £Jg. ^x^^, x^x 



[0 0 0 6] 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention being something 
regarding solvent composition of cleaning,especially, regards 
solvent composition of cleaning which is suited in order 
toremove flux , lipid and dust etc which deposit in the IC 
constituent part and precision machine constituent part etc. 

[0002] 

[Prior Art] Until recently, it assembled and at time of producing 
IC constituent part and precision machine constituent part, in 
order to remove flux and dust etc which indeposit in part, 
washing which uses organic solvent was done. 1 , 1 ,2-trichloro - 
1,2,2-trifluoroethane (Rl 13) was widely used for this kind of 
washing, as organic solvent Rl 13 is incombustibility, toxicity 
is little, is superior in stability. Furthermore Rl 13, metal, 
plastic and elastomer or other substrate are notdamaged, only 
soiling selectively melts has had feature which issuperior. 
Removing flux, print substrate which washes is example where 
theproduct which is formed with metal , plastic and elastomer 
or other substrate is good. Rl 13 is useful even from this point. 

[0003] But, Rl 13 because there is a possibility which causes dest 
ructionof ozone layer in stratosphere, decided that use is 
regulated. 

[0004] 

[Problems to be Solved by the Invention] It is something which 
designates that solvent composition of washing whichpossesses 
capacity where this invention does not destroy ozone layer, 
furthermore washes flux and oil etc in effective is offeredas 
object. 

[0005] Furthermore this invention, does not damage metal , pi 
astic and the elastomer or other basic material, is something 
which designates that solvent composition of cleaning 
whichpossesses feature which only soiling selectively melts 
isoffered as object. 

[0006] 

[Means to Solve the Problems] As for these inventors in order t 
hat aforementioned objective is achieved,as for result of doing 
research * search which covers the broad range, obtaining novel 
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□ (1) #**ic£*££*fc^*:a*v^H* 

W*Lfcl^; (2) D^vO^, »BI« lZzyt£t~£3t%t 
4ffi*A<H*tf*& ;f Lt (3) R1 1 3^^-5lc^g s 



[0 0 0 7] *36BBI±. R1 -CH2 -R2 (it*. R1 It 
Cn Hm F2n+1-nT?&y* 2 ^ n ^ 4 fc£ 0 ^ 6 Tffc 
&o R2 fiCa Hb F2a+1-b"Cfcy. a = 1(Dt£0^b^ 
2r*y. a = 2(D££0^b^6T?*>y* a=30)<t^O 
^b^6*Cfc^ 0 fctrU 3^n + a^5"Cfibyo^m+b 

^6*ufc^o ) T*8£*i>5t Ka^;u^-p*-7tc> (a) ^ 
[0008] *36W<Difc3*ffla)»#J«^*tt±iBt Kd?;u 



[0009] **Wlcfc(t-6±Et Kp^u^p*-^ ( 

A) (felT. ^HFCt^^) (OmtLXU* C4 H2 F 
8 , C4 H3 F7 , C4 H4 F6 % C4 H5 F5 , C4 H 
6 F4 . C4 H7 F3 , C4 H8 F2 , C5 H2 F10. C 
5 H3 F9 , C5 H4 F x C5 H5 F7 „ C5 H6 F6 . 
C5 H7 F5 v C5 H8 F4 . C6 H2 C6 H3 F 

IK C6 H4 F10. C6 H5 F9 . C6 H6 F8 . C6 H 
7F7 % *fcttCG H8 F6 *L&fl;£#lA*¥lf b^l^) 



knowledge which is shown below it reachedthe point of. 
Namely, hydrofluorocarbon of a certain kind because chlorine is 
not includedin (1) molecule, does not destroy ozone layer. ; (2) 
flux , capacity which washes lipid and dust etc isremarkable. ; 
And like (3) Rl 13 metal , plastic and elastomer or other basic 
material are notdamaged, has feature which only soiling 
selectively melts, this invention is something which is 
completed on basis of these novelknowledge. 

[0007] This invention is something which offers solvent comp 
osition of cleaning whichconsists of hydrofluorocarbon (A) 
which is displayed with Rl -CH2 -R2 (In Formula, Rl is Cn 
Hm F2n+ 1-m, is 2£n£4 and 0£m£6. R2 is Ca Hb 
F2a+ 1-b, at time of a=l is 0£b£2, at thetime of a=2 is 0 
£b£6, at time of a=3 is 0£b£6. However, it is a 3 
£n+a£5 and is a 0£m+b£6. ). 

[0008] Solvent composition of cleaning of this invention is so 
mething which consists of theabove-mentioned 
hydrofluorocarbon (A), but it has not been used as detergent 
whereuntil recently this kind of compound removes flux and 
lipid etc. 

[0009] You can list compound which is shown with C4 H2 F8 , 
C4 H3 F7 , theC4 H4 F6 , C4 H5 F5 , C4 H6 F4 , C4 H7 F3 , C4 
H8 F2 , C5 H2 F10, theC5 H3 F9 , C5 H4 F, C5 H5 F7 , C5 H6 
F6 , C5 H7 F5 , C5 H8 F4 , theC6 H2 F12, C6 H3 Fl 1, C6 H4 
F10, C6 H5 F9 , C6 H6 F8 , C6 H7F7 or theC6 H8 F6 as 
example of above-mentioned hydrofluorocarbon (A) (Below, 
specific HF C you call) in this invention. 



[o o 1 o] 4*SH FC<D»*Ll^£ LTfi. 1, 1, 1 

, 2, 2, 4, 4, 4~^-^^^;U^ 1, 1, 1 

, 4, 4, 4-^3--y-7)\,*az?$ 1, 1, 1, 3, 3 

, 4, 4-^Z?$7)\,$'Q7$l'* 1, 1, 1, 2, 4, 4 
, 4~-^J$Z?)\,*n3$^* 1, 1, 2, 2, 4, 4-^ 
^t^U* P?£>, 1, 1, 1, 3, 3, 4™^++f-7;U 
*Qj$> % 1, 1, 1, 3, 4, 4-^*rW)\,tU?$ 
X 1, 1, 1, 3, 3-*l/$7)\,stU-?$y % 1, 1, 

2, 4, 4-^>^7;i/tD^^X 1, 1, 3 ( 3, 4- 
^Is^-JJistnyZlSs 1, 1, 1, 2, 4, 4, 

$7)\,*n-2- (mj^u^p^jio 1, 1, 

1, 2, 2, 4, 4, 5, 5, S-X^^^ThP^^^V. 
1, 1, 1, 2, 2, 3, 3, 5, 5, 5-x^l7;U^-P^ 
X 1, 1, 1, 4, 4, 4-^^^;U^"P-2- ( 
h'J 7)\,J-U*?)\,) 1, 1, 1 ( 2, 3, 3, 5 

, 5, 5-/^^;U7TP^>^> s 1, 1, 1, 2, 4, 4 

, 1, 1, 3, 3, 5, 5, 5-j-$$7)\,Jrn«l'$ % s % 

1, 1, 3, 3, 5, 5-^*-9-?;M-p^>£x 1, 1 

, 1, 5, 5, 5 -^V-JfotQ^Z 1, 1, 1, 

3, 3, 4, 4, 6, 6, 6 -X *J ^M" P^-f" X 1, 



[0010] 1,1,1,2,2,4,4,4-octafluorobutane , 1,1,1,4,4,4-hexafluor 
obutane, 1,1,1,3,3,4,4-heptafluorobutane , 1,1,1,2,4,4,4- 
heptafluorobutane , 1,1,2,2,4,4-hexafluorobutane , 1,1,1,3,3,4- 
hexafluorobutane , thel,l,l,3,4,4-hexafluorobutane ,1,1,1,3,3- 
pentafluorobutane , 1,1,2,4,4-pentafluorobutane , 1,1,3,3,4- 
pentafluorobutane , 1,1,1,2,4,4,4-heptafluoro -2- 
(trifluoromethyl) butane , 1,1,1,2,2,4,4,5,5,5- 
decafluoropentane , thel,l,l,2,2,3,3,5,5,5-decafluoropentane , 
1,1,1,4,4,4-hexafluoro -2-(trifluoromethyl) butane , 1,1,1,2,3,3, 
5,5,5-nonafluoropentane , 1,1,1,2,4,4-hexafluoro -2- 
(trifluoromethyl) butane , 1,1,1,3,3,5,5,5-octafluoropentane , 1, 
1,3,3,5,5-hexafluoropentane , thel, 1,1,5,5,5- 
hexafluoropentane , 1,1,1,3,3,4,4,6,6,6-decafluorohexane , 1,1, 
1,5,5,5-hexafluoro -2-(trifluoromethyl) pentane , 1,1,2,2,5,5,6, 
6-octafluorohexane , 1,1,1,2,2,3,3-heptafluorohexane , 1,1,1,2, 
2,5,5,6,6,6-decafluorohexane or the 1,1, 1,2,2,5, 5, 5-octafluoro - 
4-(trifluoromethyl) pentane etc can be listed as example where 
specific HF C isdesirable. 
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3?;i/^P^+-tr>v 1, 1, 1, 2, 2, 5, 5, 6, 6, 
e-^iiy^to^vy. Sfcttl. 1, 1, 2, 2, 5 

[ooii] ^SHFcf±m54-r?, *4ivi2«ja±*a-tf 

[0012] *5EWlcfc(t4Sfe»ffl(0»#J«J««ilcf±. 

[0013] SffiSttMi^BSitLftteD-Ctt^L^ 

yifl/>i-fik 7;i/WJi^;i/A7^ft KS§£ 
# y t+yifi/>i-fJk <7'J-fe 'J >x-x;ufccfcl>'^ 

b>i-f^(J)x-f;b?, ^aeu^'J^HUXf 
w*U^vifL/>x-f;k ^'J-tr'J >xx-t;kdtK 
U^yxfU>x-f;k v;Hf £ 1/xx^UDtK'J 

^U^SBaSUxXxjk ^U-r2'J>xXx;k VJUfcf*>x 
Xfil/*fl)iXf^ B8*H7;U*/-iU7 5 h\ *fctt 

[0 0 14] **Wlzfc(t43fe*ffleo»«fflj**lctt. 
=i-;H| s x-xjua. xxtm ^h>Ss t Kp/np 

[0 0 15] Kft**afi«fcfi3e**L4t(D-ett«ci^ 

jtf£L< f±. ix.fl ^$>2-^f^X 2, 2- 

v/^;u^p/0, ^^r+J-v. 2-^;u^>£>. 3-> 

^H^V^V* 2, 2-v^JU?£l>\ 2, 3-y>f;b 
2-^^;^^rtr>. 3-^^>ll/^^r^ 
X 2, 3-v^^;b^>^>. 2, 4-v^^t^V£> 
v *<7$ % S + 2, 2, 3- h'J^^U^^V. 2, 2, 4 

$X v^P^^rifV. >f;iy9 P^+TV. ^fcttxf- 

[ooie] 7;ua-juai±«l-BS*ii4t<D-tff±3Ej:i^/)< 
Tilt. *$/-)\,. x£y-;k i -^n/V-Jk n 

[ooi 7] x-x^afi^lcKBS^ti^tcD-efi^LW. 



[001 1] With alone, or mixing 2 kinds or more, you can use spec 
ific HF C. 

[0012] Is possible fact that surfactant of at least 1 kind is inclu 
ded to thesolvent composition of cleaning in this invention. 

[0013] As for surfactant is not something which especially is li 
mited, but the nonionic surfactant is ideal. As nonionic 
surfactant, for example alkyl and alkyl allyl polyoxyethylene 
ether , alkyl ally formaldehyde-condensed polyoxyethylene 
ether , glycerine ether and itspolyoxyethylene ether , 
polyoxyethylene ether of block polymer , alkyl thio 
polyoxyethylene ether or other ether type and propylene 
glycol ester which designatethe polyoxypropylene as lipophilic 
group, polyoxyethylene ether of glycerin ester, 
polyoxyethylene ether or other ether ester type of the 
sorbitan ester, polyoxyethylene fatty acid ester , glycerin ester , 
sorbitan ester or other ester type , aliphatic acid alkanol amide 
or polyoxyethylene fatty acid amide or other nitrogen- 
containing type etccan be listed. 

[0014] Hydrocarbons , alcohols, ethers, esters, ketones, h 
ydrohalocarbon, andto include organic solvent of at least 1 kind 
which is chosen from hydrochlorofluorocarbon it ispossible 
solubility of lipid and flux to solvent composition of 
thecleaning in this invention, in order to increase. 

[0015] As for hydrocarbons is not something which especially i 
s limited, but the preferably , for example pentane 2- 
methylbutane , 2,2-di methyl propane , hexane , 2- 
methylpentane , 3-methylpentane , the2,2-di methylbutane , 2, 
3-di methylbutane , heptane , 2-methyl hexane , 3-methyl 
hexane , 2,3-di methylpentane , the2,4-di methylpentane , 
octane , 2,2,3 -trime thy 1 pentane , 2,2,4-trimethyl pentane , 
cyclopentane , methyl cyclopentane , the cyclohexane , 
methylcyclohexane or ethyl cyclohexane etc can be listed. 

[0016] As for alcohols is not something which especially is limi 
ted, butwith preferably and carbon number 1 to 5 linear 
saturated alcohol, for example methanol , ethanol , i-propanol , 
then-propanol , n-butanol , i-butanol , s-butanol or t-butanol 
etc can be listed. 

[0017] As for ethers is not something which especially is limite 
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&£L<IZ* 04S.fi, yifiH-fik '/^U-fcPVJU? 

[001 8] xXT;i/JSfi1#lc|fiS**i-6=b(D-cf»4^i^ 
tf * L < tt. i - 5 toSiftfrKt , K*8A< 1 - 6 (0 

Cooi9] ^ h>aiitti:RS**i« trotfiftt^ » 
£L<li. r-co-r' -r?***L«t(D-cfcy, --tR 
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[00 20] t Kp/\p*— Lttt. v9PD>$ 

> s c i s - 1 , t r a n s - 1 , 

[0021] t Kn^pp^y^p*— ?l?>a<b Lrfi, 2 

, 2-^DP-1, 1, 1-h'J^l/tPl$>, 1, 1 
-5?^DP-1-7il/tDl$X 3, 3-y^PP-1, 

1, 1, 2, 2-^>£:?;M-p^P/<ix i, 3-v^p 
p-1, 1, 2, 2, 3-^>£3?jM-p:7p^> v 1, i 

-V^PD-1, 2, 2, 3, 

„ 1, 2-yi7PP-1 ( 1, 3, 3, 3-^>^^;i/^"P 
^"P/^. 1, 2-y{7PP-1, 1, 2, 3, 3 
^;U^-p^P/^>. 2, 3-V^PP-1, 1, 1, 2, 3 
-/^>^7;U7|-a^Py^. *^Ji2, 2-v^PP-l, 
1, 1, 3, 3-^>*^;u^-p^p/^«t»if*ct*« 

[0022] *«wfc6it«**ra<o»#ja*«i*a)«SH 

FCO)^*ftttW=IBS**t**(DT?tt«i:l^ S*«7 0 
MS%iU±. »*L<f4»8 0«*%JSl-tTfft4o 



[0 0 2 3] a*ffl(D»««l***<031Lffi5Stt#J(D^#fitt 

1*fclHE*;h.**<DT7ttfcl^ #$L<!40. 00111 

[0 0 2 4] %»ffi(D»M«JS«l^(D««ISA((Dd«fif44« 

L < f±*5o . 5~£n oIS%, £bf::jE?g;L<fi#5i -ft 
8SM%-Cfc^o **W(0»SHFC<5:*«»*li:(Dffl&«i 



d, but the preferably , for example , diethyl ether , methyl 
cellosolve , tetrahydrofiiran , or 1 ,4-dioxane etc can be listed; 

[0018] As for esters is not something which especially is limited, 
butwith ester which contains preferably , carbon number 1 to 
5 aliphatic acid and carbon number 1 to 6 lower alcohol asthe 
effective component, for example methyl acetate , ethyl 
acetate , propyl acetate , isopropyl acetate , butyl acetate , 
the isobutyl acetate , methyl propionate , ethyl propionate , 
propyl propionate , methyl butanoate or ethyl butanoate etc 
canbe listed. 

[0019] As for ketones is not something which especially is limit 
ed, but itis something which is shown with preferably and R- 
CO-R', R and R'with respective carbon number 1 to 4 saturated 
hydrocarbon, can list for example acetone , 
methylethylketone , methyl butyl ketone orthe methyl 
isobutyl ketone etc here. 

[0020] As hydrohalocarbon, dichloromethane , cis-l,2-dichlor 
oethylene, trans -1,2-dichloroethyIene or 2-bromo propane 
etc can belisted, but it is not something which is limited in this. 

[0021] As hydrochlorofluorocarbon, 2,2 -di chloro -1 ,1, 1-trifluo 
roethane , 1,1 -di chloro -1-fluoroethane , 3,3-di chloro -1,1,1,2, 
2-penta fluoro propane , 1,3-di chloro -1,1,2,2,3-penta fluoro 
propane , 1,1 -di chloro - 1,2,2,3, 3 -penta fluoro propane ,the 1, 
2-di chloro -1,1,3,3,3-penta fluoro propane , 1,2-di chloro -1,1, 
2,3,3-penta fluoro propane , 2,3-di chloro -1,1, 1,2,3 -penta 
fluoro propane or 2,2-di chloro -1,1,1,3,3-penta fluoro 
propane etc can be listed, but itis not something which is limited 
in this. 



[0022] As for content of specific HF C in solvent composition 
of washing inthe this invention is not something which 
especially is limited, but usually approximately 70 weight % or 
more , it is a preferably approximately 80 weight % or more. 

[0023] As for content of surfactant in solvent composition of c 
leaning is notsomething which especially is limited, but it is a 
preferably 0.00 1 wt% to 10 weight%. 

[0024] As for content of organic solvent in solvent compositio 
n of washing is notsomething which especially is limited, but 
usual lyapproximately 30 wt% or less , preferably 
approximately 0.5 to approximately 10 weight% , furthermore 
it is a preferably approximately 1 to approximately8 weight%. 
If blend of specific HF C and organic solvent of this invention 
is isthe azeotrope, it is more desirable. 
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[0027] ±as*»tLrtt. - hn^x - 
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= i -7fJl/7 5>H(D7S>S, z? 
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[0025] Hydrofluorocarbon which do not destroy ozone layer ot 
her than specific HF Ccan be combined in solvent composition 
of cleaning of this invention. As this hydrofluorocarbon, 1,2-di 
fluoroethane , 1,1,1,2,3-penta fluoro propane , 1,1,2,2,3-penta 
fluoro propane , 1,1,1,3-tetrafluoro propane and thel,3-di 
fluoro propane etc can be listed, but it is not something which is 
limited inthis. 



[0026] Component which until recently is added to cleaning sol 
vent composition of this kind,appropriately according to 
application can be added in solvent composition of thecleaning 
of this invention. As example of that kind of component, it is 
a auxiliary agent and a stabilizer etc of thesolvent 
composition of cleaning. 

[0027] As above-mentioned component, for example nitromet 
hane , nitroethane , nitropropane , the nitrobenzene or other 
nitro compound, diethylamine , triethylamine , i-propyl amine , 
butylamine , i-butylamine or other amines , the phenol , o- 
cresol , m-cresol , p-cresol , thymol , p-t-butyl phenol , the t- 
butyl catechol , catechol , iso eugenol , o-methoxy phenol , 4, 
4'-di hydroxyphenyl -2,2-propane , isoamyl salicylate , the 
benzyl salicylate , methyl salicylate , 2,6-di -t-butyl -p-cresol or 
other phenols , 2-(2' -hydroxy -5' -methylphenyl) 
benzotriazole , 2-(2' -hydroxy -3' -t-butyl -5' -methylphenyl)-5- 
chloro benzotriazole , 1,2,3-benzotriazole or thetriazoles etc 
of l-[(N,N-bis -2-ethylhexyl) aminomethyl] benzotriazole can 
be listed. 
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[0028] Using solvent composition of cleaning of this invention, 
when it removes flux ,the lipid and dust etc, it can apply 
conventional washing method. As that kind of washing method, 
it is a hand wiping , a dipping, a spray , shaking, a ultrasonic 
cleaning and a vapor cleaning etc. 

[0029] 

[Working Example(s)] Regarding Working Example 1 to 44, af 
ter soaking test piece (25 mm x30 mm x2 mm) of SUS - 
304 in machine oil ( Nippon Oil Co. Ltd. (DN 69-056-8167) 
make CQ-30), 5 min it soaked in solvent composition of 
cleaning of this invention,decided extent of removal of 
machine oil. With result as removal degree, .dbl circ. : satisfactory 
removable and .circ: almostsatisfactorily , : trace remnant 
and x:. Considerably remains, with appraisal which is said it 
shows in below-mentionedTable 1 to Table 2. 



[00 3 0] $t£«| 45-88 In fcl^Tli. # ^XxtK* v [0030] Regarding Working Example 45 to 88, flux ( Asahi Kag 
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II, 1, 1, 1, 2, 2, 4 
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[0031] jaTtosiifitt^fc^rffli^ftSHFct ur 

4, 4-^"^*^;u^-p^$ 

1,1,1,4,4, 4-^ 
1 , 3, 3, 4, 4-"^£ 
2, 4, 4, 4-^^^^;U 

3j 3, 4-^t»-^;u*p^^x 1, 
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^^U^P^ X 1, 1, 3, 3, 4-^1/^ ^;U7|~D^ 
£> v 1, 1, 1, 2, 4, 4, 4-^^^^;U^P~2- 
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1, 4, 4, 4-^^r+f-7;U^P- 2 - (h'J^^D^^ 

1, 1, 1, 2, 3, 3, 5, 5, 5-/^-3? 

^M-p^l/^X 1, 1, i f 2, 4, 4-'v*U-?;u;l-p 
-2- ( h'J y^y, 1 , 1 , 1 , 3, 3 

, 5, 5, 5-*$$7)\,*a'<y$Z/* 1, 1, 3, 3, 

5, 5 -^+^^;U7|-P^>$ X 1, 1, 1, 5, 5, 5 
-^-y-^JU;*- P^>£ 1 f 1 , 1 , 3, 3, 4, 4, 

6, 6, 6-f^7;i/tP^tX 1, 1, 1, 5, 5, 
5 _/ N ^-y-^ ;u ^p_2- ( h l ) yjlj-O/TJl) 

. 1, 1, 2. 2, 5, 5, 6, e-^^JU^P'V*-* 
X 1, 1, 1, 2, 2, 3, 3-^y^y)lt0^^l/ 
. 1, 1, 1, 2, 2, 5, 5, 6, 6, 6-f^7JI/JP 
fccfctf 1 , 1, 1, 2, 2, 5, 5, 

?;u7hp-4- ( h'J 3?;u^n>^;i/) XDpfrbg 
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, n > (n-Pe t) . y^7P 

t ) . n-^^+fl/ (n-H e x) . v 
Hex). n-^£> (n-He p) 
OH) . X^/— ;U (EtOH) . n- 
PA) ;U (I PA) , T 

% ^fJUf^KV (MEK) . £fc 
( E t Ac) . y^DD>$> (DCM 
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aku Kenkyusho, K.K. (DN 69-239-0102) make speedy flux 
AGF-J-1) was applied to print substrate (50 mm xlOO mm 
xl .6 mm) entire surface of the glass epoxy make, soldering 
was done with solder temperature of 260 °C making useof 
wave soldering machine. After that 3 min it soaked in solvent 
composition of cleaning of this inventionand washed, decided 
extent of removal of flux. With result as removal degree, .dbl circ. 
: satisfactory removable and .circ: almostsatisfactorily , : 
trace remnant andx:. Considerably remains, with appraisal 
which is said it shows in below-mentionedTable 3 to Table 4. 

[0031] 1,1,1,2,2,4,4,4-octafluorobutane (Below, R33 8 you call 
), it was chosen from group of 1,1,1,4,4,4-hexafluorobutane , 1, 
1,1,3,3,4,4-heptafluorobutane ,the 1,1,1,2,4,4,4- 
heptafluorobutane , 1,1,2,2,4,4-hexafluorobutane , 1,1,1,3,3,4- 
hexafluorobutane , 1,1,1 ,3,4,4-hexafluorobutane , 1,1,1,3,3- 
pentafluorobutane , 1,1,2,4,4-pentafluorobutane , the 1,1,3,3,4- 
pentafluorobutane , 1,1,1,2,4,4,4-heptafluoro -2- 
(trifluoromethyl) butane , 1,1,1,2,2,4,4,5,5,5- 
decafluoropentane , 1,1,1,2,2,3,3,5,5,5-decafluoropentane , 1,1, 
1,4,4,4-hexafluoro -2-(trifluoromethyl) butane , 1,1,1,2,3,3,5,5, 
5-nonafluoropentane , the 1 , 1 , 1 ,2,4,4-hexafluoFO -2- 
(trifluoromethyl) butane , 1,1,1,3,3,5,5,5-octafluoropentane , 1, 

1.3.3.5.5- hexafluoropentane , 1,1,1,5,5,5-hexafluoropentane , 
1,1,1,3,3,4,4,6,6,6-decafluorohexane , 1,1,1, 5,5, 5-hexafluoro - 
2-(trifluoromethyl) pentane , the 1,1,2,2,5,5,6,6- 
octafluorohexane , 1, 1,1, 2,2,3 ,3-heptafluorohexane , 1,1,1,2,2, 

5.5.6.6.6- decafluorohexane , and 1,1,1, 2,2,5, 5,5-octafluoro -4- 
(trifluoromethyl) pentane as specific HF C whichis used in 
Working Example below. 



[0032] In specific HF C which is used in Working Example belo 
w it was chosenfrom group of n-pentane (n-Pet), cyclopentane 
(c-Pet), n-hexane (n-Hex), cyclohexane (c-Hex), then- 
heptane (n-Hep), methanol (MeOH), ethanol (EtOH), n- 
propanol (n-PA)2-propanol (IP A), acetone (Acet), 
methylethylketone (MEK) or theethyl acetate (EtAc), 
dichloromethane (DCM), 2,2-di chloro -1,1,1-trifluoroethane 
(R123), 1,1 -di chloro -1-fluoroethane (R141b), 1,3-di chloro -1, 
1,2,2,3-penta fluoro propane (R225A), and 3,3-di chloro -1,1,1, 
2,2-penta fluoro propane (R225B) asthe soluble organic solvent. 
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[0033] Ester (GRETES) of alkyl polyoxyethylene ether (APO 
EE), glycerin ester poly ethoxyethylene ether (GEPEE), 
polyoxyethylene fatty acid ester (POEFE) and glycerin ether, 
ester (APOEES)of alkyl polyoxyethylene ether, it was chosen 
from group of sorbitan ester (SORES), glycerin ester (GRES), 
the aliphatic acid alkanol amide (FAAD) and glycerin ether 
(GRET) as surfactant which is used in Working Example below. 



[0034] 
[Table 1] 











1 


R338 


100 


O 


2 


R338/n-Pet 


95.0/5.0 


© 


3 


R338/c-Pet 


85.0A5.0 


© 


4 


R338/n-Hex 


70.0/30.0 


© 


5 


K338/c-Hex 


92.0/8.0 


© 


6 


R338/n-Hep 


90.0A0.0 


© 


7 


R338/MBK 


83.0/17.0 


© 


8 


R338/EtAc 


91.0/9.0 


© 


9 


R338/R225A 


80.0/20.0 


© 


10 


R338/DCH 


94.0/6.0 


© 


11 


R338/n-Pet/c-Hex 


85.0/5.0/10.0 


© 


12 


R338/c-Hex/IPA 


80.0/15.0/5.0 


© 


13 


R338/c-Pet/EtOH 


70.0/25.0/5.0 


© 


14 


R338/n-Hex/DCM 


86.0/9.0/5.0 


© 


15 


R338/c-Hex/R225B 


75.0/15.0A0.0 


© 


16 


R338/n-Hep/fctAc 


87.0/8.0/5.0 


© 


17 


R338/DCH/MEK 


87. 0/10. 0/3.0 


© 


18 


R338/R123/EtOH 


85. 0A0. 0/5.0 


© 


19 


R338/R141b/IPA 


89.0/8.0/3.0 


© 


20 


R338/R225A/Me0H 


81.0/15.0/4.0 


© 


21 


R338/DCM/c-Hex/EtOE/ 


60. 0A0. 0/26. 0/4.0 


© 
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[Table 2] 











22 


R338/AP0EB 


99.9/0.1 


© 


23 


R338/GEPEE 


99.95/0.05 


© 


24 


R338/P0EFE 


99.9/0.1 


© 


25 


R338/GRETES 


99.5/0.5 


© 


26 


R338/AP0EES 


99.0A.O 


© 


27 


R338/S0RES 


99.9/0.1 


© 


28 


R338/GRES 


99.5/0.5 


© 


29 


K338/FAAD 


99.0/1.0 


© 


30 


R338/GRET 


99.99/0.01 


© 


31 


R338/AP0EB/tt-Pet 


95.0/0.005/4.995 


© 


32 


R338/GEPEE/c-Pet 


95.0/0.01/4. 99 


© 


33 


R338/POEFE/n-Hex 


90.0/0.05/9.95 


© 


34 


R338/GRETES/c-Hex 


92.0/0.1/7.9 


© 


35 


R338/AP0EES/n-Hep 


95.0/0.5/4.5 


© 


36 


R338/SORES/IPA 


89.0/1.0A0.0 


© 


37 


R338/GRES/MEK 


80.0/10.0A0.0 


© 


38 


R338/PAAD/EtAc 


95.0/0.005/4.995 


© 


39 


R338/AP0EE/R225A 


85.0/0.01A4.99 


© 


40 


R338/GRETES/R123 


85. 0/0. 5A4. 5 


© 


41 


R338/GEPEE/DCM 


90.0/0.05/9.95 


© 


42 


K338/P0EFE/n-Pet/IPA 


92.0/0.1/3.9/4.0 


© 


43 


R338/GRETES/c-Pet/DCM 


80. 0/0. 5A4. 5/5.0 




44 


R338/GRES/n-Hep/Rl41b 


79.0/1.0/10.0/10.0 


© 
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, 3, 3, 5, 5, 5 -J 1, 1, 1 
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1, 1, 1, 5, 5, S-^^r^^^U^-P^l/^ V. 



[0036] In Working Example 1 to 44 putting, Changing R338 of 
solvent composition into 1,1,1,4,4,4-hexafluorobutane , 1,1,1, 
3,3,4,4-heptafluorobutane , 1,1,1,2,4,4,4-heptafiuorobutane , 
the 1,1,2,2,4,4-hexafluorobutane , 1,1,1,3,3,4- 
hexafluorobutane , 1,1,1,3,4,4-hexafluorobutane , 1,1,1,3,3- 
pentafluorobutane , 1,1,2,4,4-pentafluorobutane , 1,1,3,3,4- 
pentafluorobutane , thel,l,l,2,4,4,4-heptafluoro -2- 
(trifluoromethyl) butane , 1,1,1,2,2,4,4,5,5,5- 
decafluoropentane , 1,1,1,2,2,3,3,5,5,5-decafluoropentane , 1,1, 
1,4,4,4-hexafluoro -2-(trifluoromethyl) butane , 1,1,1,2,3,3,5,5, 
5-nonafluoropentane , 1,1,1,2,4,4-hexafluoro -2- 
(trifluoromethyl) butane , thel,l,l,3,3,5,5,5-octafluoropentane , 
1,1,3,3,5,5-hexafluoropentane , 1,1,1,5,5,5-hexafluoropentane , 
1,1,1,3,3,4,4,6,6,6-decafluorohexane , 1,1,1,5,5,5-hexafluoro - 
2-(trifluoromethyl) pentane , 1,1,2,2,5,5,6,6-octafluorohexane , 
thel,l,l,2,2,3,3-heptafluorohexane , 1,1,1,2,2,5,5,6,6,6- 
decafluorohexane or 1,1,1,2,2,5,5,5-octafluoro -4- 
(trifluoromethyl) pentane, when you appraised, in each 
caseacquired similar result. 
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- F i r stPass 



1, 1 f 1, 3, 3, 4, 4, 6, 6, 6 -x* 

1, 1, 1, 5, 5, 5~^^r+l-^;U^-P-2- ( 
HJ^U^P^^) 1, 1, 2, 2, 5, 5, 

6, e-tt^yjU-n^-y-i/* 1, 1, i, 2, 2, 3 

"," 3-^^5»7^P^+it>. 1. 1, 1, 2, 2, 5, 

5, 6, 6, 6 -^ti?)\sj-Q^*y-y, sfcfii, i, 1 

, 2, 2, 5, 5, 5-t<7$7)ltV-4- (^ijytl* 
[0 0 3 7] [0037] 

[S3] [Table 3] 











45 


K338 


100 


O 


46 


8338/MeOH 


95. 0/5. 0 




47 


R338/etOH 


96.0/4.0 


© 


48 


R338/n-PA 


93. 0/7. 0 


© 


49 


R338/IPA 


92. 0/8. 0 


© 


50 


R338/Acet 


94.0/6.0 


© 


51 


R338/Me0H/n-Pet 


90.0/5.0/5.0 


© 


52 


R338/Bt0H/c-Pet 


86.0/4.0/10.0 


© 


53 


R338/n-PA/n-Eex 


85.0/8.0/7.0 


© 


54 


R338/IPA/c-Hex 


80.0/5.0/15.0 


© 


55 


R338/Acet/n-Hep 


86.0/4.0/10.0 


© 


56 


R338/Me0a/Et0H 


95.0/0.5/4.5 


© 


57 


R338/Bt0H/IPA 


94.0/5.0/1.0 


© 


58 


R338/EtOH/DMC 


91.0/4.0/5.0 


© 


59 


R338/IPA/MEK 


90.0/7.0/3.0 


© 


60 


R338/Acet/StAc 


87.0/8.0/5.0 


© 


61 


R338/Bt0H/R225A 


80.0/5.0/15.0 


© 


62 


R338/IPA/R123 


83.0/7.0/10.0 


© 


63 


R338/Bt0E/IPA/c-Hex 


85.0/4.5/0.5/10.0 


© 


64 


R338/BtOE/R141b/MEK 


80.0/5.0/10.0/5.0 


© 


65 


K338/IPA/n-Bfex/R123 


76.0/4.0/8.0/12.0 


© 



[0 0 3 8] [0038] 
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[S4] [Table 4] 











66 


R338/AP0EE 


99. 9/0. 1 


© 


67 


X338/GEPEE 


99. 95/0. 05 


© 


68 


R338/P0EFE 


99. 9/0. 1 


0 


69 


R338/GRETES 


99. 5/0. 5 


© 


70 


S338/APQEES 


99.0A-0 


© 


71 


R338/S0KES 


99. 9/0. 1 


© 


72 


R338/GRES 


99. 5/0. 5 




73 


R338/FAAD 


99. 0/1. 0 


© 


74 


R338/GRET 


99. 99/0. 01 


© 


75 


R338/AP0EE/MeQH 


95. 0/0. 005/4. 995 


© 


76 


R338/GEPEE/EtO!H 


95. 0/0. 01/4. 99 


© 


77 


R338/P0EFE/n-PA 


95.0/0. 05/4. 95 


© 


78 


R338/GRETES/IPA 

iUJuU/ Will * AA^W/ 11 it 


92.0/0. 1/7.9 


© 


79 


R338/AP0EBS/Acet 


95. 0/0. 5/4. 5 


© 


80 


R338/S0RES/c-Hex 


89.0/1.0/10.0 


© 


81 


R338/GRES/1ffiK 


80. 0/10. 0/10. 0 


© 


82 


R338/FAAD/DCM 


95 0/0.005/4.995 


© 


83 


R338/AP0EE/EtAc 


95.0/0.01/4.99 


© 


84 


R338/GEPEE/R225A 


90.0/0.05/9.95 


© 


85 


R338/P0EFE/IPA/Et0H 


94.0/0.1/0.9/5.0 


© 


86 


R338/GBPEE/EtOH/c-Hex 


80.0/0.5/4.5/15.0 


© 


87 


R338/P0EFE/IPA/R141b 


79.0/1.0/10.OA0.O 


© 


88 


R338/PAAM!e0H/Bt0H/R225B 


79.99/0.01/1.0/5.0/14.0 


© 



[0 0 3 9] 3Effifl«4 5~8 8IC331VC. R 3 3 

8£1, i, 1, 4, 4, 4-^\^r-9-^;U^-P^^>, 1, 

1, 1, 3, 3, 4, 4-^Z?$7)\,*07$>* 1, 1, 
1 f 2, 4, 4, 4-^^^7;U^P^^ X 1, 1, 2, 

2, 4, 1, 1, 1, 3, 3 f 
4-^\^-9-^;u7f-p^^ X 1, 1, 1, 3, 4, 4-^+ 
■$7)1*0751 x i,i,i,3 f 3-^y^7)ito7 

1, 1, 2, 4, 4-^>^^;U7hP^^^, 1, 1 
, 3, 3, 4~s<l/$7)\,*Oj$^, 1, 1, 1, 2 t 4 

, 4, 4-^$7)\,*u-2- ( h'J yjH-u/^ti,) -j 

£lA 1, 1, 1, 2, 2, 4, 4, 5, 5 F 5-x^7;U 
^P^l/^X 1, 1, 1, 2. 2, 3, 3, 5, 5, 5- 
7t\7)i*u^y^ X 1, 1, 1, 4, 4, 
;i/tP-2- (h'J^P/fW 1, 1, 1, 

2, 3, 3, 5, 5, 5 - /i~7)ltO^^^ X 1, 1, 

1, 2, 4, 4-'\*-y-?;u;*-p-2- ( hj ^ju^p/? 1 

>IU) 1, 1, 1, 3, 3, 5, 5, 5-*<?$?)\, 

;j-p^>£> % 1, 1, 3, 3, 5, 5-^-^7)1*0^ 
y$ 1,1,1, 5, 5, 5-^*-*j-7)ltO^$y 



[0039] In Working Example 45 to 88 , Changing R338 of solv 
ent composition into 1,1,1,4,4,4-hexafluorobutane 5 1,1,1,3,3,4, 
4-heptafluorobutane , 1,1,1,2,4,4,4-heptafluorobutane ,the 1,1, 
2,2,4,4-hexafluorobutane , 1,1,1,3,3,4-hexafluorobutane , 1,1,1, 
3,4,4-hexafluorobutane , 1,1,1,3,3-pentafluorobutane , 1,1,2,4, 
4-pentafluorobutane , 1,1,3,3,4-pentafluorobutane , thel, 1,1,2, 

4.4.4- heptafluoro -2-(trifluoromethyl) butane , 1,1,1,2,2,4,4,5, 
5,5-decafluoropentane , 1,1,1, 2,2,3,3, 5,5,5-decafluoropentane , 

1.1.1.4.4.4- hexafluoro -2-(trifluoromethyl) butane , 1,1,1,2,3,3, 

5.5.5- nonafluoropentane , 1,1,1,2,4,4-hexafluoro -2- 
(trifluoromethyl) butane , thel,l,l,3,3,5,5,5-octafluoropentane , 

1.1.3.3.5.5- hexafluoropentane , 1,1,1,5,5,5-hexafluoropentane , 
1,1,1 ,3,3 ,4,4,6,6,6-decafluorohexane , 1,1,1,5,5,5-hexafluoro - 
2-(trifluoromethyl) pentane , 1,1,2,2,5,5,6,6-octafluorohexane , 
thel,l,l,2,2,3,3-heptafluorohexane , 1,1,1,2,2,5,5,6,6,6- 
decafluorohexane or 1,1,1,2,2,5,5,5-octafluoro -4- 
(trifluoromethyl) pentane, when you appraised, in each 
caseacquired similar result. 
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, 1, 1, i, 3, 3, 4, 4, 6, 6, e-^iiy^o 

^+J-> V 1, 1, 1, 5, 5, 5 ~^^+)-Z) 2 - 

( hU ?;utf-n>f- ;u) ^>£>. i, i f 2, 2, 5, 5 

, 6, e-*<7$7)UTQ^*y-^. 1, 1, 1, 2, 2, 
3, 3 yfrJ-Q^-tj-y* 1, 1, 1, 2, 2, 5 
, 5, 6, 6, 6-x*7;U^P^+^rV. *fcttl, 1, 
1, 2, 2, 5, 5, 5-^^7^^;U^-P-4- (h'J^JU 

[0 0 4 0] 

[36fflfl)»*] ^WICfclfiRI -CH2 -R2 (it*. 
R1 liCn Hm F 2n+1-mT?fc *J „ 2 ^ n ^ 4 feet tfO ^ 

R2 fiCa Hb F2a+1-bT?fey. a = 1(D££0 
£b£2T**y* a=2(Dt#0^b^6-(?fty. a = 3 <D 



[0040] 

[Effects of the Invention] Solvent composition of washing whic 
h consists of hydrofluorocarbon which is displayedwith Rl -CH2 
R2 (In Formula, Rl is Cn Hm F2n+ 1-m, is 2£n£4 and 0 
£m£6. R2 isCa Hb F2a+ 1-b, at time of a=l is 0£b 
£2, at thetime of a=2 is 0£b£6, at time of a=3 is 0£b 
£6. However, it is a 3£n+a£5 and is a 0£m+b£6, 
) in this invention, ozone layer is not destroyed, inaddition, 
there is a or other benefit which satisfies characteristic where 
conventional Rl 13has had and is superior, can wash lipid and 
flux or other soiling inthe effective. 
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